A C-type lectin (AiCTL-3) from bay scallop Argopecten irradians with mannose/galactose binding ability to bind various bacteria.
C-type lectins are a family of Ca(2+)-dependent carbohydrate-binding proteins playing crucial roles in innate immunity of vertebrates and invertebrates. In the present study, the cDNA of a C-type lectin with one carbohydrate-recognition domain (CRD) of 127 amino acids was cloned from bay scallop Argopecten irradians (designated AiCTL-3) by rapid amplification of cDNA end (RACE) techniques based on expressed sequence tag (EST) analysis. The mRNA transcripts of AiCTL-3 could be detected in all the tested tissues including hepatopancreas, gonad, adductor muscle, heart, hemocytes, mantle and gill, with the highest expression level in hepatopancreas. After the challenges with Vibrio anguillarum and Micrococcus luteus, the mRNA expression level of AiCTL-3 was obviously up-regulated and reached the maximum level at 9h (11.87fold, P<0.01, and 20.02-fold, P<0.05, respectively). The recombinant AiCTL-3 (designated as rAiCTL-3) could bind LPS, PGN, and glucan in vitro, but could not bind mannan. And it also bound Gram-positive bacteria Staphylococcus aureus as well as Gram-negative bacteria Escherichia coli and V. anguillarum. With a Ca(2+) binding site 2 EPN (Glu-Pro-Asn) motif, rAiCTL-3 could bind both mannose and galactose which was quite different from those in vertebrate. Meanwhile, it could significantly enhance the phagocytosis of scallop hemocytes in vitro. The results clearly suggested that AiCTL-3 could serve not only as a PRR participated in the immune response against various PAMPs and bacteria in non-self recognition via mannose/galactose binding specificity but an opsonin playing an important part in clearance of invaders.